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10 'w^^m 

15 Sr^-fS w t >5S^ b*LTV^5„ Major amullate gland {^M-^W) t Minor 
amullate gland {/hU^W) 9 tii ^ (^^-^-T i5^— i^/l-^) (i, 

4# Wisest 2 ) o *7t, Flagelliform gland (Sl^^flS). Aggregate gland 
25 Oks i iSrMx.S§l5g3ii^^£r#L. fSfS 3 5 %<DM*tt^f* Po wix^©i|$1l!t 
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^^(D ^ ^ ^'^n" ^ K i: LT {±. spidroinl (MaSpI) spidroin2(MaSpII) 

4 ) . ADF-3> ADF-4 /jT ?5HTVn5, ^tlh^ '^^'^ l^^^i^ ^ 

(Dn^W'^&^-f-j:Umt\^x. T7^:x, -fey:/. *5j;tJ«^y '>:/(cj: 

V©J; p;^i^©T5 /ifeOffi^;^j;fi:$rWf •5-i*5^lf ?>tbS» spidroinl 

\t.%^^i^fii\4^o i«>S:=^¥fi:ti2o«S?i:^ir^p< >' h, (i) 5~7 

^SOxKy T^^^-ia^iJJCj; •5:/c^dSt^feP>tLS 1 OT^ /^-fet/pJ >' ( i 

2 4T$ y gf-fei^^ t^i^fa^. m#<^)ia?IJfi±{C Gly-Xaa-Gly 

y'ji^bife!?, Xaa fiT^^^^^. ^uv':/. n^ix:/, 'i> L< Jl^J^yu^ ^ :/ 

T-&5o Spidroin2 tK=^@a?!l^W WiflS;'^ 5 1 T 5: y ^:g;-C4> . 

(i i) GlyGlyTyrGlyProGly L < fl GlyProGljKJlnGln t\f^<3itT ^ y WtMM^ 
^^<D^^^^:yy<^'Kt<\Z^^\^(D±mm^^l^y<-^%Xh^ spidroinl 

Ji. ^yi^:/. -fey^v iZ/WiJ'^:/. T7=:/. ^av'>', D-fi^v, t/u^= 

■CV^-So -^-C-:*— filci^T?^^ spidroin2 OSajiJcf (Clii, spidroinl itt$!l£L-C7° 
tb DP-IB. DP-2A (^#i^:4:gfc4) ;SS^P>tl.TV^§o 
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SUt?. ^^^It^aj^f^L i SCN. L i C 1 04, t L < 8 8 % ( v o 1 / v 

X'^fj:\^\ 
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[^^n:SCM.l] Science. 2 0 0 2^. ||2 9 p472-476 
I^#W:SCfife2 ] Nature, 2001 ^410^, p541-548 

m!>i^ff-:i:m3] izmm^. ^^(D^iDit^^ mm^mt^. (b^). i985 

^4#, ^9-§-, P828-835 

Reviews in Molecular Biotechnology, 2 0 0 0^, ||7 
4#, pl05 — 119 

[^#i^:SCit 5 1 Nature, 200l¥^^19#, p573-577 

HM SrfifSH-r 5 
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■r^.i:t>-tb:^^m\t. skT(D (1) ~ (2 6) (D^mtim^-t^M-^^^o 
( 2 ) —n<o y^zfu^ i^nrnM^^ ^ h oae^ajfe;t ;& =« .t 9 ^ tt. 

iRFm<!:-f-5MIE|§l^ (1) ^ytti (2) {cfB«t<D*g^fe„ 

10 iit^L-cv^s w t ^^m^-rsfluiEiii^ (1) ~ (3) (D\^-tti7!)>izmm(Dm 
15 (4) \zum(om^o 

(6) ^^*i?:/^-^°i^M<^^S*^0. 1~2 5S*%X'fo"5BiIIS^?g (1) ~ 
(5) cDV^-r^^;6^^-IEm<^ilB^o 

(7) ^^*i5':^/'?:J'®(©^ft;i5l~l 5S»%-T?fc5MI5^5^ (6) tdfa^O 

20 (8) ^^;j^^>'^N'^K(D^4dU-'i ofia%T-&st5ia^9^ (7) icia^o 

25 -ftiTJ^cfB^OjS*, 

(10) H^IE^B^ (9) {^IE^<^^7°^ K^i^S-S OlHl|lt)jgLyh:J'^ife^ W< 

(11) gSiaiSig (9) l^lEife<^^y5=- K;0S4~1 6(Hli^!9jgUfc^^?fe^^ 
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^m:^if^ti:wmtiri>mtd.^m (10) i^immo^m^o 

i'M(D!^&.^^ir?>^^^ h'^^ti^ i:t:Wm.ti-^mt&^^^ (1) ~ (8) (D 

(13) mti^m (12) {CfS^cD-^y^ K;55 3~3 OE^i^jgLfciJ^^^i?:^ 

(14) saiEi§0^ (12) icf!&m(o^-^'^vt^4'^i emm'OMi.fc^^^^^^ 

10 (15) (9) IS«0-^7°^ K43 il^HulSISP^ (1 

2) IBao-<y5^KcOj^;^^^tfC:<i:«r#mi1-SHulE|g?^ (1) ~ (8) <^v^ 

15 Wta^X^. L<ttf+J!)P^nj5^o2*fc(±3f@<Dv';^X'f i^^W-rs^T"^ 

K-C'fe-Sr i:i^ii#m<!:-t-^MIEI§PJ (5) ~ (15) OV^-f tL;6^{-IE«<^mo 

^^-T^^^K-cfeSwiSr^mi-r-sftriBigBj (5) ~ (le) (D\,^-rix7mcum 
mmm (1) ~ (i?) o^^-r^^;il»{c|Bi^^^JS^^%o 

25 (19) — M<^)7-<:/ci-<>'H^itfe^^*L, ^J^^^^^^^-^^Si^^— 

~ (18) <D\^^-rti/)>icum(om^^i^^iA^-^M^:^^ ='0 

(2 0) jtfe^mi^;i:^'i'='(c*5ttS^^;^:?'>'^>°:5'MiSr^m$-&«.^cie). 7^ 
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lE^I^ (19) Jc:|2^<^3te^mmx.*'< =«„ 

(2 2) 7^'yp>r>'H^^p^-:^'-T^S{:i. ^^yp-r^H^ite^^-^ 

i\^x\^^^:Lt^W^tir^mu%m (20) *fc{± (21) tcfEifeoDite^mife 
(2 3) Vy:y^i)ii:/>^mmir^mu^m (19) ~ (2 2) (D^^-fJ^X)^c:|2 

(2 4) h7:^;^^yv;iSpiggyBac h 7 ^^tKi/ ^ t ^#ii<t -TS ttrlB 

ispj (2 3) \zL^m(DiABi'm.^^^ ^ ^ (DUitmo 

(2 5) ttrlEB^g (19) ~ (2 2) <^v^-r^^;^)^{-iE«<^Jtfe^ila^fe;t;*-r 3{c 
(2 6) HdlBlgBJ (1) - (18) ®^^-m;6>{w|Ei4(Dli^^^^^fci^^^o 

mi\t. HP • DP16 • HC. HP • DP12 • HC. HP • DPS • HC, HP • DP4 • HC ioXXJ^ HP • 
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m 2 f±, HUP • DPS • HC *3<tt>* HUP • DP4 • HC l&B^m^ff^f^M^^^^irmi^h 
msti, HP-DP8-HC (U— :^1~5), HP-DP4'HC (U— >'6~1 0) 'M^^^ 

7^^i>^-&<Si^m^A.:ti^ =i%:y:^^M.icmikv. ^(D^ y ecoRI r-^jfis^ 

5 ^MSLfc'b<^t-Mt, :i'^*i5'>'^-?tJ'Sfjte^DP ^:^|?6L-CfTofciMJ'>'XNY 
m 4 fi. HP • DP16 • HC, HP • DPS • HC. HP • DP4 • HC. HP • AEX • HC, HUP • DPS • HC, 

HUP • DP4 • HC itfe^«5g^#ALfc;i{7-rri(^f^5IS<^, "HT^^LU, mk^^i^-O^ 
10 1115(1, m/m^^iJ^ ^<0'{^^m^ii. HP • DPS • HC it^^S:2»ALfcjmmx;& 

-< ■=^<^^^mik<n>i^mmi^^n^m.^<o^m^ik'&m.=i-wmM (i 5 o 0^) \z. 

15 ^^^-rWHT-fe-S (f^^ 15000 ft)o 

I2I7I1, HP-DPs-Hc m^^^mx\^tzm.Wi:^*^ ^(D^^m^^^i^zf/\-b\.. 

m^®^i^«^¥*©*gm^;^i-^Jtl21-C*5^> (-flf^ 15000 f^). 

20 n^<omm 

1 : ±v->:^m 

2 : 7 D 

3 : 
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Sambrook and Maniatis, Molecular Cloning-A Laboratory Manual, Cold Spring 
Harbor Laboratory Press, New York, 1989; Ausubel, F. M. et al. , Current 
Protocols in Molecular Biology, John Wiley & Sons, New York, N. Y, 1995 ^ 

$f^b<tt. DP-IB, DP-2A kc^i^fi^(i^tj:<^ thr ^ y^5nm^±<Dmn^ 

no^:^y<i^m^^^^^^^y<^mt U-C^v^Sr ir^^x-^^, $e>(c$fSL< 
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spidroinl ^ /^iH^iJ^;^^^-^^ r i: ^^M* 

7-^^, f-Pix:/, n-rv-^-. rywdf-^.^ -ryn-rv'>'. y'^v ^^^m^^^t 

i-^:itt)^mt.\^<. ^?>(c$f*b<fi DP-IB tcj: 9 3— K$tL5ia?iJ#-^i {c 

^fcit/Ky (PGR) ^mmt.tzitm'Mim^ 

"C PGR ^rtTV\ DNA -a-^Bff^^p^iJ^ K(^^0)i^<^jE$lt±^^<i-5;;^}£. 

X. ti Sambrook [Molecular Cloning-A Laboratory Manual, ^2)iS] Cold 
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Spring Harbor Laboratory. 1989. Hi^JE'MM C^^-^-^T/Uit^^X^] % 
mm^^^. 1 9 8 8. ai-/l.y 5/ t. HE. m LPCR^T^ /Ui^-, DNA 
i^^M<D}0.m.t!t^2 h^Zfl^^. 1 9 8 9 #<D^S{CfE^©;&-fetc2p C 

iJ^^^^i^XtJ'Kfi. ^f*b<fi:9'^^* SOkDa-SOOkDa <D$&m. $?>Jc:$f*L< 
30kDa~160kDa iOtSa-CfeS CI t t^M^ UV^ 

^ Mi^ifyi::itm&^&m^^x\^^fj:\i^mm^-( =i(D^^m^tttmi.xm^^^m 

fi. i^mW-&-2 6 1 7 7 0-^4#§BBS6 2-2 8 5 7 8 7 ^CIa^$i^T^^^) a 
e^<^7°P^— (Nature Biotechnology 18,81-84,2000) J'i if d>^tf 
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7^'yp^>H^jtfe^<Z57'o^— i?— (GenBank V00094 <J5:^g# 

# 255~574 #i , GenBank ^^^-^ AF226688 cOlgg^-^ 62118~62437 #§) , 
•7^yn^l^hmiA^lr<Dyu^—if^ (Gene, 100: 151-158: GenBank M 
76430), -fey ->:/jte^«07°o^— ^— (GenBank AB007831 

5 599-1656 #@) :^j:t*:ti^=im^ll^^f&!&^X'm^^^y-iS:miS^i:^'t^yti^-' 

ffi*^ (GenBank AF226688 (75ig^#-§- 57444~62437 #i) t 

10 «<^limSrlt5it-5f^ffiiSr<^1-5 DNA iB^fJ-efeSo DNA SE^iJfl, y^zfu^ 

(BmNPV) ^i^iJ?— liiie^^l^DNAM h7>'X7jf:/>'^jja;i^iiA^ 
/c:/7^5 K-<^i?-^t:-fo5;iS^ #tC^#;OS^^LV\ DNA 
:^:«Kv'>'i LT{±, piggyBac, mariner (Insect Mol. Biol. 9, 145-155, 2000), 
fccti;^ Minos (Insect Mol. Biol. 9, 277-281, 2000) ibtLTV^-S /i^. 

20 ^B^{C*3V^T{i piggyBac tmii 

PiggyBac h 7 ^^;^^y fi, i^JStC 13 M?C!l-c0iS»^4@a?!| i , rtla5{-i^2. Ik 
igg^O ORF ^^iri> DNA <Z)ife^ia^-Cfe2>, *|gPJlC:}3V^T'(seffl PiggyB 
ac ^7:^^^K>'>'{l#(^PS^$^^,/j^^^;6S, mk.\t Trichoplusia in cell line T 
N-368, Autographa californica NPV(AcNPV), Galleria mellonea NPV (GmMNPV) 
25 ^(Dh(0^m\i^^^tt^X^^. «F*L<fi Trichoplus ia ni cell line TN-368 

PiggyBac <7)— gp^JtoT'^:^ 5 K pHA3PIG t pPIGASGFP (Nature biotechnol 
ogy 18, 81-84. 2000) iSr, h 7 V;^ ^i?— >^ ^-yN-jJ'K^grjg^-t-S^/Uy-;— :7»7 
5 Kt U-CffiV^'5wi:25Sx*#eo 
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piggyBac ^ i {cf^Si Lfciae^^Affi:?"^;^ ^ =t|p{c#a 
5 j^A-rsr ticj; 0. ^^lc;^/^3Sr?gSfe^$-&S- i:{Cfife5tbTV^5 (Nat. 
Biotechnol. 18, 81-84 . 2000) « 

m^ii piggyBac <^'l4K<Sr^iJffi LT. eXT<^;^&fc J; 0 mB^m.^^^-^ =« iSri'^ 

10 (Nat. Biotechnol. 18, 81-84, 2000) <h JioXfr 9 ^ <t d^-e 

^•So BP^, piggyBac <D—m<Dm[^^ Rmmm^iM^fj:y'7 :^ ^ h'^i^^—\z.m 

K^^iJ' — piggyBac «D h 7>'>^JKif— ::^^^^:J' i?— (-^/W-?— ;^ ^ 
15 K) <k*(c;«;>r =3^P'^|g!i[fl:ftA-r-&o r <o-^/w-«— i/^::^ 5 Kf*, piggyBac (DM 
|B]tSffiiE?!l<^>i-:^*rcfii^;^^j^v^fc, HS&tJicfi piggyBac <Dh7 :^;^/Kif— 

20 • T:i^^>':7°D^— j^v-g i5'i;;3 rj^y^^i hsp70 7"o^— ^— ^ 

25 v'g l^v'g HSP70 7°P^— ^— ^<D>^n^— iJ'— iBJOSr^i^ii^. ^<Oi^ 
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iiCr, i^^^^5'^/^°i5'«^^^p,^^^S^-rS J; 9^C7^■9-V>$t^,fcJte^x)> 
<Dti>( :=^mWk^:^^ ^t, fcSv^fi GO ;(7>r =i|^±-C*22BEb. JSfe-ffirft (Gl IS 

w«fe^mgl;t;i7-r ^ito^^f*, Fd^fi PGR 5/ hjfeSrffiv>xft 9o 

-f=3T*fe6o APxT. w 5 b-C#e)tV/cjte^*flmx;it;'< W002/40528A1 

<:o-C{i''.t< . fifiJtT' 0. i%~30%<^t5ffiT'fctLfi*J;v^o :i(^<i:^. ;(7-f' ^(T^Rt;?}^ 

L<fiO. 1~2 5%, J;«3$f^L<{il~l 5%. ^ btc^f * b< 1~ 1 0% 
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—^l^Yu • M 2 y (GeneBank ^BU-^ AF226688 (D^. 

57444-63513 # a ) (OTm. */c«7 ^ y :x H ^y^n ^— • :7 ^' 

zfu^i^H mm^^m-:^^ y > • m-^ :^h^>' m-^^y i^mm (ceneBan 

k AF226688 CO:^^#-§- 62118~63513 #@) (DTMi^. iEa?'J#-§- 1 "C:^ 

^-T/l^^i^, (GeneBank AF226688 (7?:i:S#-§- 79099~79995 S e ) :7 

J:9(-JS^bfc5l^^MitSr. Xhol ^aa^^^t^bb;^ pigA3GFP 7" 

DNA Sr^tp^/i'^'?— 5 K (pHaspig) 200 

lig/ml -^A/fc O.SmM U s/ :7 r — (pH7. 0) • SmMKCl ^m^MMV. 3~20nl 

i5^^*>S'>^'?j:'«0^»{±, «?:nT^^b^, SDS-PAGE «B^fe=¥y h 

^-r/u^m^m^ issgE^ ^ ^ = - ^ * p x;? 



wo 2005/068495 



16 



PCT/JP2005/000619 



10 K'^•<DV^-ftb{-1?^Eb■c>^J ;ico$|Ji9-t-fi, il^^j:< i'b^^;^x-t'>^S^5— 
^i^¥Lm^'>'y<-^m.ti:^^/i^y ^ ¥^-^^mf$.-t^'^^v-^ ^^^m^^tsy ^ -y 

25 :/ci^>'H^jtfe^(D^l^dryi^i^23i^y>'(^— K$H-5/-J<y^ 
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^atc-rsBStJ-e. ^^^ffWttite^. iJ^y^^'^Jfe^Tfei^fei? w^•^^Kit•(K^^ 

So m7t3i^^m7ti^;g;&53fe^ $ tL^c^a«ci^ffi V ^ S C i: t> ^fgX- So 
:i 5 Ufe^^i-^—*— i:/£S^ W-^^KSra— Kl-Silfe^^-i: . 

Wi^. ;^7-,^;ics^^'>^^^'S^iSlJ•^LTv^/j^v^J W002/40528A1 

Sl/^fic^^^^X^iST^-^T^rfTl^itJ^JtcSllTiC^^-CfoSo W002/40528A1 (#ff3t 
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-C, 7 ^' n -r >-Hi^3t^^ (GeneBank AF226688 57444~79 
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ife^]^^i-5«t 5^c■rif>r:^*i^;fcit^^®#^E^#ag€:^ PGR. 1^ifi^>^o 

10 ^.^W\ir^^tii^-^mxh^. ^tc. GFP m<o^%^:^y<^mM^^^mm\. 

;{? = (Bombyx mori) O^P(C-^*tU-5jiffljiafC-itfei=-^#A-rS^-^{-fis 

msmmt. m§\^-^x(o^-x^-m^ (g) /isg (d) itx^^ixSo 

25 t^h%hMz.m^ t <Dmmi:itm-t^ r ^ x\^±\.itf)^^t)^^mM-r^ ^t^b^x 
bx, ^m7i^i%sx±\^±\.x\>^^zt7im^i.^\ X <o t^t. \. < i-x^mt)^^ 1 
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10 af/5S3 0%Jii±(pJJ:L-CVN-5r i:d5M*Ll\ 

lllS;«7-r =3 (ci «5f^ibtb-5/1i* kittle UT. ^y^:^t^ 1 %tA±rS]± r 

25 Ji^Ei:{i7>f :/n^>'^(c*3t^T. W^7L^:y^<^m.i>^—n^K.'^'^\^X^^\. 
^^^/U'S'/i'T/Wxfc KT-@^. ^jK^v'^SfJi|-C"aabf^^bfci^>i-?Stc*f b. m 
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5 2) w i: Sr^fo 

20 ^aj<o|E^(c:pi;^$tu5t>o-Cfi?'<ft^\ 



CHJSMl] :^^=^:ff (Bombyx mori) cD^ y A DNA <^|i®! 
5fife3 0i©;&-r=' Srj^StJ L. ^$|5/^ii%Jiami^^^ 19 ttl Lfco 1 XSSC "Cifej^ L 
25 fc=^. DNA ttt±l>'<y 7T — (50niM Tris-HCl pH8. 0, ImM EDTA pH8. 0, lOOmM NaCI) 
200 jul ^M^fCo Proteinase K(final 200 ^ g/ml) ^:bUX.XU^Mt^ i^y 4 l^-^— 

x-^5j-r!?o-s;b. M^-DNA^4m^<y7T-^lr 350/ii. msDs 60ui ^M^xm 

•g-LfCo sec 2^rBmauyto Tris-HCl|&fp73:y— /l^ (pH8. 0) 500 /zl StAPx. 
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10 lO.OOOrpm 5 ^ AX^iCX^'L^^Mi^^m^^UVtCo ±^^7^^ 

—jl^y^rutiTii/UJ^^mV. ^/J^ DNA ^^itJry— ^wjjtSSb^Co RNase A^^H 
tK -ClOO ;i g/ml -5 i 5 i^^mm. L^yJ» DNA ^^g? L /Co 

M^^J: DNA y—:^^mm.tLX PCR Sr=fT5 wi:{cJ;i9^#Ufc„ <^!iS 

h a ^ . y :^^J|c (GeneBank AF226688 621 18~ 

10 63513 #@ : HP {i. A J DNA <Sr^M(C, 5 

(iB?IJ#-f-5) i:7°7-f^-6 (iE?IJ#-i-6) (n>2mm<D-fy^-^-^^\^1t.?Z 

^ i h D >'^1^ (GeneBank AF226688 (DJ^S#-§- 57444~62927 # 

15 g :iy.THUP^^) fi. ;i{;-f =i;i!f<?D'{^y DNA Sr^Sf-s :7"7-r-^— 7 (ia^ij# 

■§•7) 8 (@a^IJ##8) «D2@^(Z)7'7-r-e— :^ffiV>fc PCR (Cct 19 

eneBank AF226688 79099~79995 # i : £AT HC «v 

20 y(^i^(D^jJ^ DNA ^^Mi-s :/y-r-^— 9 (ia?iJ#-§-9) ii/^'f'^— 10 

PCR«KODplus M) ^SrffiV^T^#<Dyp /Kwt^oTtroySio 

-r/^^o*?. tl-< •=^'^<D^ J K DNA ^ilMi:-rS^-^i-{4^tt<lr lOOng AD;t> ^7° 

SOpmol, ^#<^ lOXPCRx^y ^ 10/u 1» 1 mM MgCl 2 , 0. 2mM dN 

25 TPs> 2mffiK0Dplus hta^ i.0\C^^Mi^t^7L. ±4l00/xl h-f^^ DNA 

941:. 15 T'^-r^— (^7-=— y ^-jj^'^it^^ 55t:,3o #\ f^s^fii:* 

68°C, 60 #—300 #(D^#-e Perkin-Elmer |±<D DNA f"— r/Wif-f iJ' y — 3 
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1.4kbp. . HUP ^^-ett*^ 5. 5kbp. . tiC mMX-^m O.Bbp <DDN Am)^i:^m^^^i^t 
iW) W icX'O V l^m^tLtz'^. BamHI XmWi^. T4DNApolymerase 

5 icx^w-miti.. $ btciifey puci9 ^^^-ic^isit m) <DDH 

A Ligation Kit Ver. 2 5rfflV^T 16°C. ;^^SJS5rtTV\ ii^bfCo ^tlh^m^^ 

x'Mim^m^:kmm ^MKmm n^titcmnmrnm^ pgr m^tmA $ 

TV^SC: t Sr. mibtift=^n:=.—=kti!T^i:m\^0kWXPCR-r^:iti^X'^xm 
^'e^^B^(Dm%\t. ATCC *>bUtT<Dt^i: UTA^^tg-CfeSo :^J^0 (E. 

coli) FP3227 6 9 3 2 6 1993 ^6 J 15 0. E.coli FP 2193 6 9 3 2 7 1993 
15 0. E.coli FP 3350 6 9 3 2 8 1993 ^6 J 15 Bo 
15 *fc{4. Reviews in Molecular Biology 74(2000) 105-109 ^ Appl. Microbiol. 

Biotechnol. 47(1997) 23-39 ^c:^jj^$^^TV^5#•■&{' J: «9 . AX-^^bfc;^y 

. yf.^ u:i-'^h^<Dmmc^ Bglll t BamHI <D*JPS^^^ISfelHJ<4<Sr. Ate 

20 f^M-r 2> r ;dS^tgX-fc-5o :4c|IJS^^!)r'fiiB^!l#-^ 1 mm(D DP-IB. 33 y 

4 Hill t) Ufd DP4 . DP-IB. 33 ilr 8 Hli^ "9 bfc DPS. DP-IB. 33 ^ 1 2 [sjiij 
9 ig l^fc DP12. DP-IB. 33 Sr 1 6 lEliNI ^ iS Ufc DP16 at^^»f>T-^f^Sii Vito 

25 |fe?)3gby5:^5'W^•^;'K*='-Ki-5:^7;^^ K*«llb. ^tt^ Bglll t BamHI 

il'fe^^Affl:?'^:?^ 5 KJClt* pigA3GFP (Nature Biotechnology 18,81-84,200 
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0) ^mm\.tio i-iCCtJt,, 6218185 -§-{C||^$nS^7^5; K p3El. 

2 transposase <Sr3- K-f-SM^SriR f9 •?:<^a5^f-A 3 ^^n^-^- 
(GenBank U49854 1764~2595 # @ ) *5 iU' pEGFP-Nl ^ 

— (Clontech t±Si) *3fe(?5G F Pi3<ttJ5 SV40 y A^^iPiE^U (GenBank lEIit 

5 U55762 <D*iS#-§- 659~2578 # g) ^If A bfc-^^ *5 pigA3GFP T'fe «9 , 

10 nfc:jte^(^#lfife«. HP • DP16, 12. 8. 4 • HC *3 it;^ HP • AEX • HC. ^ btCfi HUP • 
DPS. 4-HC-CfeS„ 

HI 1 HP • DP16, 12,8,4 • HC idXXJ^ HP • AEX • HC (Di^W:^ h^Xv'— tr^ 

15 KS: BaniHI Sail -CAlS ^tl^fim 1. 4kbp J«lr>i- 3. 6kbp t^K-Sril^ bfco 
CtL^ BamHI T'MS^. flJiy >'®?<bbfc:/7^ 5 Ki. IIJSM 2 -C^# L fc 
Bglll i3j;tJ« BamHI Hm^i&^f^O DP16 ir>i-. DP12 SfrJt. DP8 m)t. DP4 Sff>T- 

20 SU. j7^;^i?>^^i5'M<£r = — K-t-^jt^^^^Sr^tf DNA Kfr>l-^. Xhol ^aS^^if 

^bbfc pigA3GFP ^ KtCiiJSU. #Sjtfe^«it HP ♦ DP16 • HC. HP • DPI 

2 • HC. HP • DPS • HC. HP • DP4 • HC. HP • AEX • HC ^h-otc^U^B^MA^^ ^ 

la 2 {Cfi HUP • DPS, 4 • HC (DVfMy^ K 7 X v^-^:^ LfCo MMm 2 iCXM Lfc 
25 HUP^J^Sri^oT'^;^ ^ SphI i Xhol "CMSU. ^ 5.5kbp e^>tSr#fCo -tb 

Sr. la 2 (c^Lfc J; ^ (c. HP • DPS • HC. HP • DP4 • HC i^m<^T&UX'%(bi:itcyy 
h'^ SpHI t Xhol X-^3®b#^>ti.ytKff>i-i:ii^tfc:o jg^gP<^mSi£?iJS:5l 
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*0;SL. i^'ir^^^y^^m^:^— Kl" Sfi-e^^'^tj' DNA Xhol ^fl-S^^ 

mitVtc pigASGFP 7^7^ 5 K{C]gj^b> #@itei^1t3t HUP • DPS • HC, HUP • DP 

.'•?>^^^^Mi-e^yW?— K DNA (pHASPIG) (Nature biotechnology 18, 
81-84,2000 mM^WUm^m X 10 ^■^'Sim) ^, # 200Mg/inl -^A/i/^c O.SmM 
y >Wty<yyr'~(pH7. 0) • 5mMKCl ^?K(-sSS!iU 3~20nl ^M§?^4fl^mUf*^(0 
;&-r=i|P 500 ®{c:jlSfb-C-^-r:?n-r >'S^3i:7i/'3 i^bfCo pHA3PIG f±. bf:^rw< 

<Z)5' 7 y— y-BEWjjift^Ji•^i^■CV^^o PHA3PIG {iT^^:^ 

15 a?)g#<o DNA f*^b?i:v\ -e<0:*-r=»9P«J; OlPJ^tU^c:^)*^^:^*^. #btbfc 
fig* (GO) Wl^T'#it-^4:>-fr#^tvfc:^-ltf:<-<: (Gl) ^ ^ y ^^^^^^^ l^y<^ 
M (GFP) cD^^^«mi--5::<btcJ; iJ'7^'iii:fett3fe^^^-«i5'Kjt^^;is 

20 «^(^jlSfi. l^$P^iH(cj;i?#bixfcGi^iiWGFP<^^^^JiM{-;=^i5^y-^ 



I 
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maim 






HP • DP16 • HC 


500 


80 


32 


3 


4.7 


HP • DP12 • HC 


1056 


169 


51 


8 


7.8 


HP-DP8-HC 


500 


202 


93 


14 


7.1 


HP-DP4*IiC 


500 


171 


81 


13 


8.2 


HP-AEX*HC 




211 


96 


15 


7.8 


HDP -DPS -HC 


1824 


544 


170 


4 


1.2 


HDP ■ DP4 • HC 


1152 


414 


139 


7 


2.5 



HP • DPS • HC. HP • DP4 • HC it-fe^^r^A U/c Gl =i © 9 GFP <Olk%^^ 

5 -tiJ^ ='^y^^'^MVm^\.. Hiife^^di tc|S^<^;^&X'</y A DNA ^SrML, Eco 

v'-V^I7 7-/W-^ v'T|±iS Gene-Image ™ Random prime labelling and detectio 
n module *t.-^V^-C, DP8/BglII. BamHI ^f^T-Sr^^y i^;/ Lffll^fc. ^^(DZfo 

15 ae^^m^A-cv^/£V^;(;'<=' (WT) *5<};i>*jte^im^^*-r = (HP-DP16-HC. 

HP • DP12 • HC. HP • DPS • HC. HP • DP4 • HC. HP • AEX • HC. HUP • DPS • HC. HUP ♦ D 
P4 • HC a^T-^^A Vtc:H^ =) (Om^^ lOmg a «? ^ . 60%LiSCN4inl ^Mx.m. 

w^. m^Mm.i^i^Wivm^mmL'tio ctt^ sm mm - 2%sds • 5%2->/i/;*7' h 

/WX- 10 i§#$RLfc:t>(^iSri^V7'/^i t. SDS-PAGE {ii-f+Lfc^. ^^fe 
i?>'/-«^Ko^tti<Srnoyto ■?:<^Jgm^*u^^7-^^-v'-r-(BioRad |±®l) 
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OittfcfCti, BioRadihi!i^^#a7 — T P< — FXPro ^ffiV^fCo 

$e>J-, ECL Plus™Western blotting Kit (T'^v'-^ A7 7'>'^-=?^>'TttSi) ^ 

{C{iiE3?lJ#-§- 1 1 L/C CGAGQGGYGGLGSQAGRG ^^5^ K{CplKf-t-S+5^?'£^M^ 
W-rS#M6tJ>iJ^^^ V^W-^. AEX (D:^aiJ-}iSEJlJ#-^ l 2 {w^Ufc CGPGQQGPG 

GYGPGQQGPS K(c^i-SH-^^£^M^*-r5#M6*jjfc-<y^ Kfci:flE<lr. * 

A 5 /W^ • 0. l?iTween20 • PBS) ^X AX:,^^^-fx2 yi^l/if l^fCo P« U TPS 
S(0. l%Tween20 • PBS) "C 2 lE]i5fe# TPBS "C 1000 Ufcj5i::J' ^^tJ' i^^-^iJ' K 

iTii^-X'^m. 1 ^rn^^as ufco ^ ^^yu^^^ tpbs 2 isisfe)^ Mtc tpbs 5 

^ 3 [Hlift^UfCo ^<^^ tpbs T- 10000 m^^Vtc^. HRP ^-i^l^^^ K'y h IgG 

15 fetiijET-M 1 ^PHl^au^o ^ v:^u:/<Sr tpbs -e 2 ^m^^^. Mt- tpbs t* 5 53' 

Fb^ 3 Elftj^-b/c^x ECL Plus™ ffestern blotting Detection System (T-^i^'^M. 

yr^'^-^-^Titm) (D^mnm immk+mmh) ^m^tco ig?t?r HypernimTM 

ECLTM \zm^. Lfdo HP • DP16 • HC, HP • DPS • HC, HP • DP4 • HC. HP • AEX • 

HC. HUP • DPS • HC, HUP • DP4 • HC ite^1#3t^2^AUfc:^7'< 3<Df^Sll^i^lff L 

mmx^-r) Timm^titco hup jte^#i3t^it-o'b(^(Hup-DP8 -Hc. hup-d 

25 P4 • HC) II. HP itfe^«at<Sri^O (Z>(HP • DPS • HC. HP • DP4 • HC) t it|!5 LT. 
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HP • DP16 • HC. HP • DP12 • HC. HP • DPS • HC, HP • DP4 • HC, HP • AEX • HC. HU 
P • DPS • HC, HUP • DP4 • HC itfe^^it^^A Lfc:i{7-1' =i<Df^-5|g (ll*+ti) © 

ft (fift%) MSb/Co :itl^<Df^^^m2iC^-ro HP-AEX-HC Sr^#, M 

m2] 



2 











100 


0 


HP • DP16 • HC 


94 


0.5 


HP-M2-HC 


104 • 


2 


HP-DPS-HC 


104 


0.5'>-5 


HP-Iff4-HC 


102 


1-3 


H0P-DP8-HC 


77 


4-18 


Hl]P-DP4-IfC 


85 


5-15 


HP-AEX-HC 


34 


0.5 — 1 



8-HC 3t^-?^filit^^Abfc;*-r =«<o#SII«r. Sa;6S4 0%(c/jr5*T8 0^ 

^ 3 (HP • DPS • HC) (Dm^n^ 1200m #P>tL/Co 
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mm^n<>tc^ 6ox:izx^mi.. mm^fitc^mm^m^tmrn^titc hp-dp 
MM^it^vtcu^^ $¥m.i^x.m^t HP-DP8-HC m^^i^. mm^i>^i 6%x* 

X 9 Lfc HP • DP8 • HC ite^«3t*#A \.tLiJ^ ='(r>^^m^ (HP • DPS • HC) 

10 i^ti^aij^ufco m?, m^^\^^i^ix^i^^^-5'i^y^'^n(n>^m.\^. hp -dp 

8 • HC -Cfi 5 %. ^ffi|fe;t*i*-ett 0 %T-fc6. 

(x^'v'D>-) ^tj^VN, 075^.^raPi 2 0 cm. ^|o?i(9ji^2 Ocm/r^-. 1 
15 [^3] 







HP • DPS • HC 


(mm) 


HP • DPS • HC 


m§i (d) 


57.7 


2^1,7 


43 


56 


sue (g/d) 


3.78 


3.93 


2.59 


3.53 


#fi (%) 


32.6 


37.8 


13.2 


19.1 




21.5 


24.1 


9.4 


15.4 



^X(DU,m^BI,Cid\,^X. HP-DP8-HC m^nm&.^:^'m^titt^LX!^^i!)i 
HP • DP8 • HC *fij^%^fflV^-C^trlSa!iUfco HP • DP8 • HC ^ii^ 2 2|5:^Sr 200T/ni T'** 
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mmm i o ] ^mm^mmmmm 

HP • DP8 • HC i&B^^m^A\.tcA^^Ui^:k.^-( =^t. m^t^^ti^ =^(0^< 

^m^'^^^^J^t ^^Zt^ K CGAGQGGYGGLGSQAGRG i,-V^f£.mil^'& 

1 ^r^@;£b, 2fetC3^jKdr:^^&Jii EP0N812 ^ffiV^T 60t:48 ^rplfi-^ $ •tir'SS Lfc, 

10 ffiv^-c 4t:-ifefeT:<*^MUfco i%BSA/PBS {cx^fi 10 ^ 3 [HiiJfei^bfco 2<sfc*ti* 

i anti-rabbit IgG Goat-Poly lOnm (British biocell international, 

LTD aSl) *fflV^-CM(^r 1 f^m^Mi^tZo 1%BSA/PBS irT^ja 10 ^ 3 [Ilgfejf-b 

^ur, HP • DP8 • HC mB^^kmxvtci&B'T-m.^^:^^ ^'(D^K ^m^<Dmwi 

S§]>T-^ffiv^fc^*^lii 7 HP • DP8 • HC atfe^^iSr^^A l^tzMB^mt^^ 
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6. w^^K<o-^**5o. i~2 5sa:%-e^i)■5ft^3^l'-5<ov^ 
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I 

5 13. fS*^l 2{c|Blfero'<:/f^ K;6S3~3 oiHliiOigbyt^'^?^^'://-? 

10 (D^zf^ K(^i^;^^'^tfr <i:^4#mi:-r-5fS^^l ~8 0V^■m5&^l^t-l^$fe® 

®^'bU<(4#Ap$ix;0^o2*fcf* 3j@<^v';^X'r:^^W-r'5^ 
15 K-CfeSwi:^#mi:-r-5ft*^5~l 5 0V^-ri^^^l3®{-IE«w*l;*o 

$|J5^;6S@a?iJ#^4 <D-<^5=- K*fcflie?iJ#-^4 {C:^3V^T l t U< {i^tLi^^^Jtc^T- 
20 5-<:/5^K-CfcS^<!:i£r#mi:-r5lf*^5~l 6 <Z)V^-f tUjJU ^tcMo,^^. 

25 18 o^^-f 1 mizUm(Dm^i:i^?>^i&B^mm:t:i!j-( =io 
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2 1. ^^^m.^^:^^ ^\^^i1^^^'^^^>y<^n^^^^'t?>it!i>, 

2 3. h 7 i^^jKy;^SrfiJffl1-Sft^^ 1 9 ~ 2 2 (DV^-f tL**JC|2tfe05t 

2 4. h^^'^jKy^'^J piggyBac h 7 >';^5J^>':^-Cfc'5 r. t ^fltiS-h-f-S 

2 5. It^^l 9~2 2<7>VN-fix*>13g|E^(Dite^ijfl^;t;!7-r 9 

2 6 . If 1 ~ 1 8 CD V ^•rtii)^ 1 ^ia«t<^^^ ^ffi V ^fzm^o 
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1/7 



1^ 



HP 



HC 



AscI 



BamHI 




BamHI 



AscI 



Sail 
H3 



pUC19/BI(Blunt) 
/BamHI Sail 1.4kbp 

AscI 




Sal 
H3 



BglU 



AscI 



pUC19/BI(Blunt) 
/BamHI Sail 3.6kbp 



BamHI 



AscI 





SaU 

BamHI H3 



pUC19/BI(Blunt) 



/BamHI Bglll Bf)i 



/BamHI 5.0kbp 



mm/BamHI 



AscI 




BamHI/Bglll 



pUC19/BI(Blunt) 

I /Asc I W-^it 
I ligation 

^ BamHI/BamHI 



AscI 




pigA3GFP/Xbo I 
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Bi2 




pUC19/BI(Blunt) 

I /Asc I ^Jtib 
I ligation 
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CO 
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SEQUENCE LISTING 



<110> TORAY INDUSTRIES. INC. 

<tlO> E. L DU PONT DE NEMOUS AND COMPANY 

<120> SILK THREAD CONTAINING SPIDER SILK THREAD PROTEIN AND SILKWORM PRODUCING SAID 

SILK THREAD 

<130> FP1085SUBARU 

<150> JP 2004-005489 
<151> 2004-01-13 
<160> 12 

<210> 1 
<211> 101 
<212> PRT 

<213> Artificial Sequence 
<400> 1 



Ser 


Gin 


Gly 


Ala Gly 


Gin 


Gly 


Gly Tyr Gly Gly Leu Gly Ser 


Gin Gly 


1 






5 






10 


15 


Ala 


Gly 


Arg 


Gly Gly 


Leu 


Gly 


Gly Gin Gly Ala Gly Ala Ala 


Ala Ala 








20 






25 30 




Ala 


Ala 


Ala 


Gly Giy 


Ala 


Gly 


Gin Gly Gly Leu Gly Ser Gin 


Gly Ala 






35 








40 45 




Gly 


Gin 


Gly 


Ala Gly 


Ala 


Ala 


Ala Ala Ala Ala Gly Gly Ala 


Gly Gin 




50 








55 


60 




Gly 


Gly 


Tyr 


Gly Gly 


Leu 


Gly 


Ser Gin Gly Ala Gly Arg Gly 


Gly Gin 


65 








70 




75 


80 


Giy 


Ala 


Gly 


Ala Ala 


Ala 


Ala 


Ala Ala Gly Gly Ala Gly Gin 


Gly Gly 








85 






90 


95 


Tyr 


Gly 


Gly 


Leu Gly 
















100 101 











<210> 2 
<211> 96 
<212> PRT 

<213> Artificial Sequence 



<400> 2 










Ser 


Gly 


Gly Ala 


Gly Gly Ala 


Gly Giy Ser Gly Gly Ala Gly 


Gly Ala 


1 






5 


10 


15 


Gly 


Gly 


Ser Gly 


Gly Ala Gly 


Gly Ala Gly Gly Ser Gly Gly 


Ala Gly 






20 




25 30 




Gly 


Ala 


Gly Gly 


Ser Gly Pro 


Gly Gin Gin Gly Pro Gly Gly 


Tyr Gly 






35 




40 45 




Ser 


Gly 


Ala Gly 


Ala Gly Ser 


Gly Ala Gly Ala Gly Ser Gly 


Ala Gly 




50 




55 


60 




Ala 


Gly 


Ser Gly 


Ala Gly Ala 


Gly Ser Gly Ala Gly Ala Gly 


Ser Gly 


65 






70 


75 


80 


Ala 


Gly 


Ala Gly 


Ser Gly Ala 


Gly Ala Gly Ser Gly Ala Gly 


Ala Gly 








85 


90 


95 96 



<210> 3 
<211> 33 
<212> PRT 
<213> Bombyx mori 
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<400> 3 

Arg Ser Tyr Asp Tyr Ser Arg Arg Asn Val Arg Lys Asn Cys Gly lie 
15 10 15 

Pro Arg Arg Gin Leu Val Val Lys Phe Arg Ala Leu Pro Cys Vai Asn 

20 25 30 

Cys 
33 

<210> 4 
<211> 35 
<212> PRT 
<213> Bombyx mori 
<400> 4 

Met Arg Val Lys Thr Phe Val lie Leu Cys Cys Ala Leu Gin Tyr Val 
15 10 15 

Ala Tyr Thr Asn AJa Asn lie Asn Asp Phe Asp Glu Asp Tyr Phe Gly 

20 25 30 

Ser Asp Val 
35 



<210> 5 
<211> 27 
<212> DNA 

<213> Artificial Sequence 
<400> 5 

aatggcgcgc Ggggagaaag catgaag 27 

<210> 6 
<211> 30 
<212> DNA 

<213> Artificial Sequence 
<400> 6 

catggatccg acatcactcc caaaatagtc 30 

<210> 7 
<211> 31 
<212> DNA 

<213> Artificial Sequence 
<400> 7 

cccaatttgg cgcgcctcaa gacatccttg a 31 

<210> 8 
<2U> 27 
<212> DNA 

<213> Artificial Sequence 
<400> 8 

gaatgctacc tcgaggttat gaaaatg 27 

<210> 9 
<211> 33 
<212> DNA 

<213> Artificial Sequence 
<400> 9 

gctggatccc gcagttacga ctattctcgt cgt 33 
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<210> 10 
<211> 35 
<212> DNA 

<213> Artificial Sequence 
<400> 10 

cttggcgcgc cacgacgtag acgtatagcc atcgg 35 

<210> 11 
<211> 18 
<212> PRT 

<213> Artificial Sequence 
<400> 11 

Cys Gly Ala Gly Qln Gly Gly Tyr Gly Qly Leu Giy Ser Gin Ala Giy 
15 10 15 

Arg Gfy 
18 

<210> 12 
<211> 19 
<212> PRT 

<213> Artificial Sequence 
<400> 12 

Cys Gly Pro Gly Gin Gin Gly Pro Gly Gly Tyr Gly Pro Gly Gfn Gin 
15 10 15 

Gly Pro Ser 
19 
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